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magnet material [1] [2] [3] . Already Sm2Fe17Nx mate¬ rials with high coercivities have been developed, and (BH)max values ranging from 10 to 20 MGOe have been reported for single domain-type fineparticle bonded magnets [2, 4] and for metalbonded magnets employing a Zn binder [1, 5, 6] . But in order to make practical use of this materi¬ al, further improvement of its properties have been desired.
With respect to its basic physical properties, numerous problems remain to be studied, includ¬ ing elucidation of the mechanism underlying the large magnetic anisotropy of Sm2Fe17Nx and the mechanism of the rise in Tc, as well as identifica¬ tion of the sites in the lattice occupied by N atoms.
In order to resolve such problems at both the basic and practical levels, single-phase ( [3, 7] . (4) Sm203. And, the smaller the size of the starting alloy particles, the larger is the volume ratio of the oxide produced. Consequently, a-Fe is pro¬ duced more readily in the process of nitrogena¬ tion when using nitrogen gas than when using an ammonia gas mixture. Because the effect of a-Fe produced during nitrogenation on the magnetic properties is similar to the effect of the a-Fe in the starting alloy described in A. above, in order to obtain improved hard magnetic properties it is important that the generation of a-Fe be sup¬ pressed insofar as possible. Hence in the present study, we used ammonia gas in nitrogenation processing.
C. Synthesis ofSm2Fe17Nx Mo I a r fraction of SmFe3Ny phase (mo IX)
Fig. 4 Influence of SmFe3Ny phase on the magnetic prop¬ erties of powder compressed magnets (A, E, F and G in Table 1 ).
to obtain as completely oriented a state as possi¬ ble.
The magnetization curves in directions paral¬ lel and perpendicular to the orientation direction of Sm2Fe17N3 coarse powder appear in Fig. 5 .
The saturation magnetization was 15.5 kG. If the magnetic field at which the magnetization curve in the hard direction is nearly saturated is the ani¬ sotropy field, then its value is approximately 220 kOe. Katter et al [ll] and Miraglia et al. [12] have cited a value of 140 kOe or so for the aniso¬ tropy field of this material; the measured value of this study considerably exceeds the latter value. The nitrogenation reaction proceeds more effi¬ ciently when using a hydrogen-ammonia gas mixture than when using N2 gas, and it is more easy to control the N content. The Sm2Fe17Nx synthesized in this work is believed to have ex¬ hibited a considerably higher anisotropy field than in the past mainly because it was possible to obtain Sm2Fe17N3, the ideal composition [3] , at high purity.
The magnetization curve in the direction of alignment in Fig. 5 (2) and compute 0, then from the relation I=Issin0 for the magnetization I, we obtain the following formula for the magnetization curve:
2KX-I/U + 4K2(1/U?=HU (3) If we draw a tangent to the hard:axis magne¬ tization curve in Fig. 5 
